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Foreword 



This South African standard was approved by National Comnnittee StanSA SC 5140. 19A, Water - 
Water sampling and analysis, in accordance with procedures of Standards South Africa, in 
connpliance with annex 3 of the WTO/TBT agreement. 

This standard was published in January 2007. This edition cancels and replaces the first edition 
(SABSSM 1053:1982). 
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Water — Boron content 



1 Scope 

This standard specifies a method for the determination of the boron content of water and 
wastewater. 

2 Normative reference 

The following referenced document is indispensable for the application of this document. All 
normative documents are subject to revision and, since any reference to a normative document is 
deemed to be a reference to the latest edition of that document, parties to agreements based on 
this document are encouraged to take steps to ensure the use of the most recent edition of the 
normative document indicated below. Information on currently valid national and international 
standards can be obtained from Standards South Africa. 

SANS 3696/1 SO 3696, Water for analytical laboratory use - Specification and test methods. 

3 Principle 

In the presence of boron, a solution of carmine or carminic acid in concentrated sulfuric acid 
changes from a bright red to a bluish red or blue colour, depending on the concentration of boron 
present. 

4 Interference 

The ions commonly found in water and wastewater do not interfere. 

5 Reagents 

5.1 General 

Unless otherwise specified, only use water that complies with the requirements for grade 3 water as 
given in SANS 3696, and reagents of analytical reagent grade. 

5.2 Boric acid standard solution 

Dissolve 0,571 6 g of dry anhydrous boric acid (H3BO3) in distilled water and dilute to 1 L; 1,00 mL 
of this solution contains 0,100 mg of boron (B). 
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5.3 Carmine solution 

Dissolve 0,92 g of carmine NF40 or carminic acid in 1 L of concentrated sulfuric acid. 

5.4 Hydrochloric acid, concentrated. 

5.5 Hydrochloric acid solution, dilute, 1+19 solution. 

5.6 Sodium hydroxide solution, c(NaOH) « 1 mol/L. 

5.7 Sulfuric acid, concentrated. 

6 Apparatus 

6.1 Spectrophotometer, for use at 585 nnn, and with a light path of at least 10 nrnn in length. 

6.2 Erienmeyer flask. 

6.3 Waterbath. 

6.4 Dish, of platinum, silica or porcelain. 

6.5 Conical centrifuge tube. 

7 Procedure 

7.1 Preparation of standard curve 

Dilute portions of the standard boric acid solution to obtain standards over the range of 1 ,0 mg/L to 
10 mg/L of boron. Treat 2,0 mL of each solution as described in 1.5. Since the carmine reagent 
deteriorates, check the standard curve daily by full calibration. Plot the absorbance against the 
concentration. 

7.2 Blank test 

Carry out a blank test simultaneously with the determination (see 7.5), and use the same reagents 
in the same quantities and following the same procedure, but replace the volume of the test sample 
used in 7.1 with an identical volume deionized water. 

7.3 Samples that do not contain organic material 
7.3.1 When the boron concentration is less than 1 mg/L 

7.3.1.1 Pipette a suitable aliquot into a platinum, silica or porcelain dish, make alkaline with the 
1 M NaOH solution, plus a slight excess. 

7.3.1.2 Evaporate to dryness on a steambath or a hot waterbath. 

7.3.1.3 Cool, add 5,0 mL of the dilute hydrochloric acid, and then triturate with a rubber policeman 
to dissolve. Centrifuge, if necessary, to obtain a clear solution. 
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7.3.1.4 Pipette 2,0 mL of the clear solution into an Eriennneyer flask and proceed in accordance 
with 7.5. 

7.3.2 When the boron concentration is greater than 10 mg/L 

Dilute a suitable aliquot with deionized water and repeat 7.3.1 .1 to 7.3.1 .4. 

7.4 Samples that contain organic material 

7.4.1 Repeat 7.3.1.1 and 7.3.1.2. 

7.4.2 Destroy all organic material by ignition at 500 °C to 550 °C. 

7.4.3 Repeat 7.3.1 .2 and 7.3.1 .3, and proceed in accordance with 7.5. 

7.5 Determination 

7.5.1 Add two drops of concentrated hydrochloric acid to the 2,0 nnL of the clear solution in the 
Eriennneyer flask (7.3.1 .4 and 7.4.3). 

7.5.2 Add 10,0 nnL of concentrated sulfuric acid, nnix well, and cool. 

7.5.3 Add 10,0 mL of the carmine solution, mix well, and allow to stand for at least 45 min. 

7.5.4 Set the blank at absorbance, at a wavelength of 585 nm, and determine the photometer 
reading at 585 nm against the blank. 

8 Calculation 

Read off the concentration of boron from the calibration curve. If sodium hydroxide was used in the 
test, correct the result by subtracting the amount of boron contributed by it, as determined by the 
reagent blank. If the sample was concentrated or diluted before analysis, multiply or divide the 
result by the appropriate factor to convert the concentration found to that present in the original 
sample. 

Express the results as follows: 

Boron content B, in milligrams per litre. 
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